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Since computational efficiency and wave resolution scale with accuracy, the ideal would be infinitely high accuracy for problems with
widely varying wavelength scales. Currently, many of the computational aeroacoustics methods are limited to 4th order accurate
Runge-Kutta methods in time which limits their resolution and efficiency. However, a new procedure for implementing the Modified
Expansion Solution Approximation (MESA) schemes, based upon Hermitian divided differences, is presented which extends the
effective accuracy of the MESA schemes to 57th order in space and time when using 128 bit floating point precision. This new
approach has the advantages of reducing round-off error, being easy to program, and is more computationally efficient when compared
to previous approaches. Its accuracy is limited only by the floating point hardware. The advantages of this new approach are demon-
strated by solving the linearized Euler equations in an open bi-periodic domain. A 500th order MESA scheme can now be created in
seconds, making these schemes ideally suited for the next generation of high performance 256-bit (double quadruple) or higher
precision computers. This ease of creation makes it possible to adapt the algorithm to the mesh in time instead of its converse; this is
ideal for resolving varying wavelength scales which occur in noise generation simulations. And finally, the sources of round-off error
which effect the very high order methods are examined and remedies provided that effectively increase the accuracy of the MESA
schemes while using current computer technology.


